Regulation of MCP-1 production in brain by stress and noradrenaline-modulating drugs.
While it is accepted that noradrenaline (NA) reduction in brain contributes to the progression of certain neurodegenerative diseases, the mechanisms through which NA exerts its protective actions are not well known. We previously reported that NA induced production of monocyte chemoattractant protein (MCP-1/CCL2) in cultured astrocytes mediated some of the neuroprotective actions of NA. We have now examined the regulation of MCP-1 production in vivo. Treatment of mice with the NA precursor l-threo-3,4-dihydroxyphenylserine induced the production of MCP-1 in astrocytes. In contrast, exposure to stress (a process known to elevate brain NA levels) produced only a moderate increase of MCP-1 because of the inhibitory activity of glucocorticoids released during the stress response. Similarly, corticosterone treatment of astrocytes caused a reduction of constitutive as well as the NA-induced MCP-1 production. When stressed rats had the production of glucocorticoids blocked by the selective inhibitor metyrapone, a large increase of MCP-1 concentration was observed in cortex, whereas propranolol (a beta adrenergic receptor blocker) avoided modifications of MCP-1 after stress. Desipramine (an inhibitor of NA reuptake) also caused an increase of MCP-1 in cortex. These data suggest that some phenomena caused by the alteration of NA or glucocorticoids could be mediated by MCP-1.